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1. Study MRID #42256376 i s  
pho todegrada t ion  i n  wate r  

2. I m i d a c l o p r i d  photodegradec 
approx imate ly  1 hour  ( c a l  
hours) i n  s t e r i l e  aqueous 
con t i nuous l y  i r r a d i a t e d  w i t h  
f o r  up t o  2 hours a t  23-24.5 

acceptable and comple te ly  s a t i s f i e s  t h e  
161-2 da ta  requi rement  f o r  im idac l  o p r i d .  

r a p i d l y  w i t h  a f i r s t  o r d e r  h a l f - l i f e  o f  
c u l  a ted  environmental  ha1 f - 1  i f e  o f  4.2 

b u f f e r  s o l u t i o n s  (pH 7)  t h a t  were 
an a r t i f i c i a l  l i g h t  source (xenon lamp) 

C.  I n  c o n t r a s t ,  i m i d a c l o p r i d  d i d  n o t  
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degrade d u r i n g  2 hours o f  i n c u b a t i o n  i n  t h e  dark .  The t h r e e  
photoproducts  i d e n t i f i e d  f t e r  120 minutes were NTN 38014, a t  16.8- 
17.5% o f  a p p l i e d  ( a l s o  r e  e r r e d  t o  as NTN 33823 and photoproduct  2), 
a dehydro- imino-degradat i  n p roduc t  o f  i m i d a c l o p r i d  (photoproduct  4) 
a t  11.8-13.4% o f  app l ied ,  and NTN 33519 (photoproduct  1) a t  9.2-10.5% 
o f  appl  i ed .  

METHODOLOGY: 

Methyl  ene-1 abel ed [ I 4  

py r i d i ny1 )me thy l ) - 4 ,5 -  
rad iochemica l  p u r i t y  > 
AG, Germany] was added a t  
M phosphate b u f f e r  s o l u t i  
s o l u t i o n  were t r a n s f e r r e d  o f  t h e  vesse ls  
were c o l  1 ec ted  i mmed ermometer was 
i n s e r t e d  i n t o  one o f  
i r r a d i a t i o n .  The 14 r 
o f  t h e  sealed vesse ls  
da rk  c o n t r o l s .  The 
thermometer, were p l  
and con t i nuous l y  i r r a d  
uw/cm2; wave1 engths no 
e l  i m i n a t e  r a d i a t i o n  
o f  t h e  l i g h t  em i t t ed  
i n t e n s i t y  o f  n a t u r a l  
measured i n t e n s i t y  o f  
I n s t i t u t e  was r e p o r t e  
spec i  f i ed) d u r i n g  Apr 
23-24.5 C by a c o o l i n  
p h o t o l y s i  s apparatus. 
s o l  u t  i on were sampled 
i r r a d i a t i o n ;  t h e  da rk  
sampl i n g  i n t e r v a l  . 
Fo l l ow ing  t h e  f i n a l  sampl ng i n t e r v a l ,  a l i q u o t s  (50 uL) o f  each 
sample were analyzed f o r  o t a l  r a d i o a c t i v i t y  us i ng  LSC. The pH of 
t h e  120-minute i r r a d i a t e d  s o l u t i o n s  was a1 so measured upon sample 
c o l l  e c t i  on. The remain in  p o r t i o n  o f  each sample was s t o r e d  under 
r e f r i g e r a t i o n  ( tempera tu r  n o t  s p e c i f i e d )  f o r  an u n s p e c i f i e d  l e n g t h  
o f  t i m e  u n t i l  f u r t h e r  ana y s i s .  A l i q u o t s  o f  t h e  s o l u t i o n s  were 
analyzed by one-dimension 1 TLC on s i l i c a  ge l  p l a t e s  us ing  e t h y l  
acetate: isopropanol  (80:8 v:v) t o  q u a n t i t a t e  i m i d a c l o p r i d  and i t s  
degradate NTN 33519, c h l o  o form:ethanol :acet ic  ac id :wate r  
(65:25:12:5, v:v:v:v)  t o  u a n t i t a t e  t h e  degradate NTN 38014, and 
e t h y l -  ace ta te :  i sopropanol wa te r  (65:23:12, v:v:v) o r  ch lo ro fo rm: -  
e thano1:acet ic  ac id :water  (65:25:12:3.5, v:v:v:v)  t o  c o n f i r m  
i d e n t i f i c a t i o n s .  Samples were a p p l i e d  t o  t h e  TLC p l a t e s  under 
c o n d i t i o n s  o f  near  1 i g h t  x c l  us i on  t o  p reven t  a d d i t i o n a l  
photodegradat ion,  and t h e  p l a t e s  were developed i n  darkness. 
Rad ioac t i ve  areas were v i  u a l i z e d  us ing  autorad iography and 
q u a n t i f i e d  us ing  a 1 i n e a r  analyzer ;  degradates were i d e n t i f i e d  by 
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comparison t o  the  R, values o f  unlabeled re ference standards t h a t  
were v i s u a l i z e d  under UV (254 nm) l i g h t  (Appendix 6 ) .  Add i t i ona l  
a l i q u o t s  o f  each sample were analyzed by HPLC us ing  a  reverse phase 
C-18 column i n  con junc t ion  w i t h  UV (210 nm) and r a d i o a c t i v i t y  
de tec t i on ;  t h e  mobi le  phases cons is ted  o f  g rad ien t  e l u t i o n s  us ing  
e i t h e r  water:dibutylphosphate (500:1, v:v) a t  pH 2 .82 :ace ton i t r i l e  
(80:20, v:v) and w a t e r : a c e t o n i t r i l e  (50:50, v:v) t o  q u a n t i t a t e  
i m i d a c l o p r i d  and NTN 33519, o r  aqueous 0.001 M pentane su l fona te  
sodium a t  pH 2.2:1,2,3,4-tetrahydro-9-fluorenone (THF; 95:5, v:v) and 
THF t o  q u a n t i t a t e  o the r  photoproducts. Radioact ive peaks were 
i d e n t i f i e d  by comparison t o  the  r e t e n t i o n  t imes o f  unlabeled 
re ference standards chromatographed and detected w i t h  UV absorbance. 
Photoproduct i d e n t i f i c a t i o n s  were conf irmed us ing  e l e c t r o n  impact and 
chemical i o n i z a t i o n  MS. 

An a d d i t i o n a l  experiment was conducted t o  i s o l a t e  and i d e n t i f y  
photoproduct 4. A  1000-mL s t e r i l e  aqueous 0.01 M phosphate b u f f e r  
s o l u t i o n  (pH 7.0) con ta in ing  methyl ene-1 abeled [14c] i m i d a c l o p r i d  p lus  
unlabeled im idac lop r id ,  a t  approximately 10 ppm, was cont inuous ly  
i r r a d i a t e d  i n  t he  Suntest p h o t o l y s i s  apparatus; t h e  i n t e n s i t y  o f  t h e  
xenon 1  amp was measured a t  11.8-12.4 mw/cm2 between 300-400 nm us ing  
a  UV- l i gh t  meter. The incubat ion  temperature was no t  repor ted.  The 
t e s t  s o l u t i o n  was c o l l e c t e d  a f t e r  3.5 hours o f  i r r a d i a t i o n  and 
l y o p h i l i z e d ;  t h e  r e s u l t i n g  res idue was red i sso l ved  i n  water. An 
a1 i q u o t  o f  t h e  concentrated sample was p u r i f i e d  and f r a c t i o n a t e d  by 
HPLC on a  reverse phase column i n  con junc t ion  w i t h  UV (210 nm) and 
r a d i o a c t i v i t y  de tec t ion ;  t he  mobi le  phase cons is ted  o f  a  g rad ien t  
e l u t i o n  combining aqueous 0.005 M pentane s u l f o n i c  a c i d  (pH 2.2):THF 
(95:5, v:v) and THF. The f r a c t i o n  con ta in ing  photoproduct 4  was 
c o l l  ected, concentrated, and p u r i f i e d  t w i c e  by TLC on s i  1  i c a  ge l  
cards us ing  chloroform:methanol :water : formic a c i d  (65:25: 1 : 1, 
v:v:v:v) ; f o l l o w i n g  each development, t h e  sample was ex t rac ted  from 
t h e  s i l i c a  ge l  w i t h  methanol. The i s o l a t e d  photoproduct was compared 
t o  t h e  i n i t i a l  i r r a d i a t e d  s o l u t i o n  us ing  HPLC, then analyzed by NMR 
and e l e c t r o n  impact and chemical i o n i z a t i o n  MS. 

DATA SUMMARY: 

Methylene- labeled [ 1 4 ~ ] i m i d a c l o p r i d  [NTN 33893; 1 - ( (6 -ch lo ro -3 -  
pyridinyl)-methyl)-4,5-dihydro-N-nitro-lH-imidazol-2-amine; 
radiochemical p u r i t y  >99%], a t  5.4 ppm, photodegraded r a p i d l y  w i t h  a  
c a l c u l a t e d  h a l f - l i f e  o f  57 minutes i n  s t e r i l e  aqueous 0.01 M 
phosphate b u f f e r  s o l u t i o n  (pH 7.0) t h a t  was cont inuous ly  i r r a d i a f e d  
w i t h  a  UV g l a s s - f i l t e r e d  xenon arc  lamp ( i n t e n s i t y  8.9-9.5 uW/cm ; 
wavelengths no t  spec i f i ed )  a t  23-24.5 C f o r  120 minutes; t h e  study 
au thor  c a l c u l a t e d  a  t h e o r e t i c a l  h a l f - l i f e  o f  4.2 hours i n  n a t u r a l  
s u n l i g h t .  I t  was repo r ted  t h a t  t h e  i n t e n s i t y  o f  t h e  lamp was 1.4 
t imes g rea te r  than n a t u r a l  s u n l i g h t  i n  t h e  range of 270-400 nm. I n  
t h e  dark  c o n t r o l  so lu t i on ,  [14c] im idac l  o p r i d  comprised 99.2-99.7% o f  
t he  recovered r a d i o a c t i v i t y  (HPLC ana lys is )  a t  t he  120-minute 
p o s t i r r a d i a t i o n  sampling (Appendix 12). The major photoproduct i n  
t h e  i r r a d i a t e d  s o l u t i o n  was 



NTN 38014 (photoproquct 2, a lso  r e f e r r e d  t o  as NTN 33823). 

As determined by HPLC o f  he t e s t  s o l u t i o n  a f t e r  120 minutes o f  
i r r a d i a t i o n ,  im idac lop r id  comprised 26.2-31.2% o f  t he  recovered 
r a d i o a c t i v i t y ,  NTN 38014 omprised 16.8-17.5%, 

a  dehydro-imino-deg adat ion product o f  im idac lop r id  
(photoproduct 4) 

comprised 11.8-13.4%, I 
NTN 33519 (photopro u c t  1) I 

comprised 9.2-10.5%, and wo u n i d e n t i f i e d  HPLC peaks, photoproducts 3 
and 5, comprised 9.6-10.6 and 7.9-8.9%, r e s p e c t i v e l y  (Appendices 12, 
21 and 22).  A t  120 minut  s  p o s t i r r a d i a t i o n ,  t he  pH o f  t he  i r r a d i a t e d  
t e s t  so lu t i ons  was 7.05-7 08. Ma te r i a l  balances ranged from 98.0 t o  
101.8% o f  t he  app l ied  (Ap 

COMMENTS : 

1. The u n i d e n t i f i e d  HPLC pea -designated photoproduct 3  comprised a 
maximum o f  12.8-14.5% o f  he recovered r a d i o a c t i v i t y  a t  95 minutes 
p o s t i r r a d i a t i o n .  The s t u  y  author repor ted  t h a t  f u r t h e r  
chromatographic i n v e s t i g a  ions o f  t he  f r a c t i o n  con ta in ing  
photoproduct 3  determined t h a t  i t  was composed o f  several components. 

I n  add i t i on ,  12.8-13.6% o  the  r a d i o a c t i v i t y  recovered f o l l o w i n g  HPLC 
was n o t  accounted f o r  i n  he 120-minute i r r a d i a t e d  samples (Appendix 
22).  

2. I n  general,  t he  EFGWB req  i r e s  t h a t  more than one r a d i o l a b e l  be used 
on a  two r i n g  system mole u le .  However, because o f  the  ex tens ive  
spectroscopic ana lys is  (N  R, and MS) on is01 a t e d / p u r i f i e d  
degradates and e x c e l l e n t  ass balences, t he re  w i l l  be no need f o r  
f u r t h e r  s tud ies  on a  p y r i  i n y l  r i n g - l a b e l e d  o r  imidazole r i n g -  
1  abel ed [14c] im idac l  

3. Sampling i n t e r v a l s  f o r  
repo r ted  i n  terms o f  minutes 
minutes post t reatment .  The 
p repa ra t i on  o f  t h e  t e s t  
i r r a d i a t i o n  cou ld  n o t  be 
degrade i n  pH 7  b u f f e r  
r e p o r t i n g  t h e  sampl i n g  
does n o t  have any adverse 
however, r e p o r t i n g  the  satrpl 
post t reatment  i s  standard 

i r r a d i a t e d  and dark  c o n t r o l  so lu t i ons  were 
p o s t i r r a d i a t i o n  r a t h e r  than i n  terms o f  

actual  l e n g t h  o f  t ime elapsed between 
s o l u t i o n  and commencement o f  sample 
determined. Since im idac lop r id  does n o t  

s o l u t i o n  when maintained i n  darkness, 
i n t e r v a l s  i n  terms o f  t ime  p o s t i r r a d i a t i o n  

e f f e c t  on t h i s  rev iew o f  t he  study; 
i n g  i n t e r v a l s  i n  terms o f  t ime 

p rac t i ce .  

4. The study author  repor ted  
source was measured us ing  
i r r a d i a t i o n  o f  t he  samples; 

t h a t  the  i n t e n s i t y  o f  t h e  xenon l i g h t  
a  UV-radiometer p r i o r  t o  and  after^ 

however, t he  d is tance from the  l i g h t  

-1.4- 



source t o  the  radiometer and the  d is tance from the  l i g h t  source t o  
t h e  vessels con ta in ing  the  t e s t  s o l u t i o n  were n o t  repor ted .  The 
i n t e n s i t y  o f  t h e  xenon lamp used a t  Yuki I n s t i t u t e  was repo r ted  t o  be ' 

8.9-9.5 uw/cm2, bu t  t he  wavelengths a t  which t h e  l i g h t  i n t e n s i t y  was 
measured were no t  repor ted;  t he  i n t e n s i t y  o f  t he  xenon21amp used a t  
Bayer AG i n  Germany was repor ted  t o  be 11.8-12.4 mW/cm a t  300-400 
nm, which i s  approximately 1000- fo ld  g rea te r  i n  i n t e n s i t y .  The 
manufacturer 's s p e c i f i c a t i o n s  f o r  t h e  a r t i  f i c i  a1 1  i g h t  source used a t  
Yuki I n s t i t u t e  were prov ided and compared t o  midday summer s u n l i g h t  
a t  40" N l a t i t u d e  i n  t he  range o f  270-400 nm; us ing  t h i s  in fo rmat ion ,  
t h e  study author  repo r ted  i n  t he  t e x t  t h a t  t he  i n t e n s i t y  o f  t he  l i g h t  
emi t ted  by the  xenon lamp was 1.4 t imes g rea te r  than the  i n t e n s i t y  o f  
n a t u r a l  sun1 i g h t .  

5. The comparison o f  t he  a r t i f i c i a l  l i g h t  source t o  n a t u r a l  s u n l i g h t  was 
incomplete. I n  t he  study t e x t ,  t he  measured i n t e n s i t y  o f  na tu ra l  
s u n l i g h t  on a  b r i g h t  day a t  Yuki I n s t i t u t e  (approximate ly  35" N 
1  a t i  tude) was repo r ted  t o  be 4.1-5.3 uw/cm2 (wavelengths n o t  
s p e c i f i e d )  du r ing  A p r i l  t o  June 1988. It was n o t  repo r ted  i f  the  
xenon lamp and n a t u r a l  l i g h t  i n t e n s i t i e s  were measured w i t h  the  same 
radiometer .  Important  i n fo rma t ion  regard ing  t h e  l i g h t  i n t e n s i t y  was 
n o t  repor ted,  i n c l u d i n g  t h e  wavelengths a t  which the  n a t u r a l  l i g h t  
was measured, t h e  ac tua l  measured i n t e n s i t i e s ,  and t h e  t ime o f  day 
t h e  i n t e n s i t y  was measured. It was repo r ted  t h a t  t h e  i n t e n s i t y  o f  
t h e  l i g h t  emi t ted  by the  xenon lamp was 1.4 t imes g r e a t e r  than t h e  
i n t e n s i t y  o f  n a t u r a l  s u n l i g h t  i n  t he  range o f  270-400 nm; Appendix 23 
presents i n fo rma t ion  on the  l i g h t  i n t e n s i t y  o f  t h e  lamp and midday 
midsummer s u n l i g h t  a t  40" l a t i t u d e  from 270-400 nm. 

6. The f i g u r e  (Appendix 4) pu rpo r ted l y  showing the  i r r a d i a t i o n  apparatus 
was t o t a l l y  inadequate. Thus, i t  was n o t  c l e a r  how t h e  temperature 
o f  t he  p h o t o l y s i s  apparatus was maintained; t he  study author  repor ted  
o n l y  t h a t  t h e  Suntest p h o t o l y s i s  apparatus was connected t o  a  coo l i ng  
u n i t  which was n o t  described. 

7. The study author  repor ted  t h a t  t e s t  s o l u t i o n s  were s to red  
r e f r i g e r a t e d  (temperature unspec i f ied)  p r i o r  t o  ana lys is .  The l e n g t h  
o f  t ime t h a t  each sample was s tored was no t  spec i f i ed ,  so i t  cou ld  
n o t  be determined whether storage had any e f f e c t  on t h e  r e s u l t s .  

8. An absorp t ion  spectrum o f  1.05 ppm i m i d a c l o p r i d  i n  water i s  presented 
i n  Appendix 8; t he  study author  repor ted  t h a t  t h e  t e s t  substance has 
an absorp t ion  maximum a t  269 nm. The absorp t ion  spec t ra  o f  1.05 ppm 
imidac lopr id '  a t  pH 5  and 9  ( b u f f e r  s o l u t i o n s  n o t  descr ibed)  d i d  n o t  
d i f f e r  s i g n i f i c a n t l y  from t h e  spectra o f  i m i d a c l o p r i d  i n  water 
(Appendix 9 ) .  An absorp t ion  spectra o f  i m i d a c l o p r i d  i n  pH 7  b u f f e r  
s o l u t i o n  was n o t  provided. 

9. The s o l u b i l i t y  o f  i m i d a c l o p r i d  i n  water a t  20 C was repo r ted  t o  be 
580 ppm (0.58 g/L) . 



10. Photoproduct 2 i s  iden ppendix 18 o f  main study) 
and NTN 33823 (Appendi I n  Appendix 6  o f  Study 3 
(MRID 42256378), NTN 3  the  f ree base of NTN 
33823. I n  add i t i on ,  t (photoproduct 1) i n  t h i s  
study i s  r e f e r r e d  t o  a  r o b i c  aquat ic  study 
(Appendix 6  i n  Study 3  nging the  reference 
number o f  t he  same s t r  tudy i s  i l l o g i c a l  and 
confusing; t he  r e g i s t r  mica1 names fo r  a1 1  
degradates o f  im idac lo  

11. I n  an attempt t o  i d e n t i  toproducts, the  r e g i s t r a n t  conducted 
experiments i n  which t e  u t i ons  conta in ing  102.7 ppm o f  
methyl ene-1 abel ed [14c] i o p r i d  p lus  unlabeled im idac l  o p r i d  were 
cont inuous ly  i r r a d i a t e d  Suntest p h o t o l y s i s  apparatus fo r  21 
hours (Addenda I and I 1  ever, s ince the  concent ra t ion  of the  
t e s t  s o l u t i o n ,  t he  leng r r a d i a t i o n ,  and t h e  l i g h t  i n t e n s i t i e s  
d i f f e r e d  from those of t i a l  2-hour pho to l ys i s  study, t he re  i s  
no way t o  determine i f  s  observed i n  the  21-hour s tud ies  i s  
comparable t o  what occu the  2-hour study. Although i t  i s  
acceptable t o  conduct s  f o r  t he  so le  purpose o f  generat ing 
a d d i t i o n a l  ma te r i a l  f o r  a te  charac ter iza t ions ,  t he  cond i t i ons  
between those s tud ies  a  i n i t i a l  d e f i n i t i v e  study must be 
rough ly  equ iva len t  i n  o  make va l  i d  compari sons. 

Based on the  r e s u l t s  o f  o  e  o f  t h e  h igh  concent ra t ion  21-hour 
s tudies,  i t  was proposed ha t  t h ree  minor photodegradates (WAK 5031, 
WAK 4126, and GSE 2712) y  have coeluted w i t h  photoproducts 2  and 4  
i n  the  i n i t i a l  study; i t  as est imated t h a t  the  degradates comprised 
(1.6% o f  t he  app l ied  a c t i v i t y  i n  t he  i n i t i a l  study (Addendum - 
T T \  

13. Methods are  presented i n  ppendix 5  i n d i c a t i n g  t h a t  m ic rob io log i ca l  
analyses were performed u  i n g  the  t e s t  so lu t i ons  t o  assess s t e r i l i t y ;  
however, no r e s u l t s  were rov ided.  Since the  experiments were o f  
such sho r t  dura t ion ,  s t e r i l i t y  would n o t  be a  f a c t o r .  i 

12. I n  a  separate experiment, 
unlabeled im idac lop r id  
sealed, and i r r a d i a t e d  i n  
Yuki I n s t i t u t e  (approximat;ely 

im idac lop r id  [NTN 33893; l- ((6 -ch lo ro -3 -  
i s  a  

(Study 4, MRID 42256379). 

a l i q u o t s  o f  a  10 ppm aqueous s o l u t i o n  o f  
( p u r i t y  >99%) were placed i n  quar tz  vessel s, 

n a t u r a l  s u n l i g h t  i n  a  greenhouse l oca ted  a t  
35" N  l a t i t u d e )  ; the re  was no dark 

c o n t r o l  . The i r r a d i a t e d  o l u t i o n s  were sampled a t  0, 4 ,  and 7 hours 
post t reatment  and analyze f o r  im idac lop r id  by reverse phase HPLC 
us ing  UV de tec t ion .  The 
i m i d a c l o p r i d  had degraded 
were prov ided . 

study author repor ted  t h a t  60% o f  t he  parent  
a f t e r  4  hours o f  i r r a d i a t i o n ,  b u t  no data 



15. It i s  s t a t e d  i n  t h e  l i s t  o f  chemicals t h a t  P I C  D i s  d ibu ty lphosphate .  
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